Background and Aims: Exertional dyspnoea is one major reason that limits activities of daily living in people with COPD which leads to reduced muscle strength further limiting exercise tolerance. Increased evidence suggested that exercise intolerance is not only contributed by inactivity associated decline in muscle strength, but also be related to altered metabolism and oxygenation in skeletal muscle. Thus, this study aims to compare changes in tissue oxygenation in the main skeletal muscles during exercise between people with COPD and normal health and to determine the potential contributing factors to exercise intolerance.
that limits activities of daily living in people with COPD which leads to reduced muscle strength further limiting exercise tolerance. Increased evidence suggested that exercise intolerance is not only contributed by inactivity associated decline in muscle strength, but also be related to altered metabolism and oxygenation in skeletal muscle. Thus, this study aims to compare changes in tissue oxygenation in the main skeletal muscles during exercise between people with COPD and normal health and to determine the potential contributing factors to exercise intolerance.
Methods: A total of twenty-six people were recruited. Of these, thirteen people had confirmed diagnosis of COPD (mean age: 6 AE and % predFEV 1 :4 AE 6%) and thirteen age-and-gender-matched healthy individuals participated as control. Participants were asked to perform a symptom-limited ergometry test to evaluate exercise tolerance. Two probes of Near-Infrared-Spectroscopy (NIRS) were attached to chest wall and quadriceps respectively to examine the levels of tissue oxygenation of these muscles under exercise induced stress.
Results: Comparing to healthy individuals, people with COPD has significantly lowered resting tissue oxygenation level in quadriceps by 11.6%(P<0.001) but not in respiratory muscle (P = 0.341). After covariate adjustment, two-way-repeated-measure ANOVA demonstrated significant time x group interaction (P = 0.02) in tissue oxygenation of quadriceps with the most prominent differences observed immediately after exercise and at 5 th minute of active recovery suggesting altered oxygenation during exercise. Spearman correlations showed that ergometry work rate was moderately correlated with resting tissue oxygenation level in quadriceps (r s = 0.52, P<0.001) and %predFEV 1 (r s = 0.72, P<0.001). %pre-dFEV 1 and resting tissue oxygenation level in quadriceps explained 49% of variance of ergometry work rate (F = 11.04, P < 0.001).
Conclusion: Altered tissue oxygenation in quadriceps, but not in respiratory muscles, were observed in people with COPD. Such alteration, together with severity of airway obstruction, are the major contributing factors explaining 49% of variance of exercise tolerance in people with COPD. This study was funded by RGC of HKSAR (PolyU25103015 Background and Aims: It is needed to identify the patients at risk for exacerbations of chronic obstructive pulmonary disease (COPD). We previously reported that the lower IgG titre for periodontitis-related antibody associates with frequent exacerbations of COPD (Takahashi, et al. PLOS One 2012) . And recently, it is also revealed that lower serum IgA is associated with COPD exacerbation risk (Putcha, et al. PLOS One 2018) . Immunoglobulin free light chains (FLC), produced during antibody synthesis, are thought to reflect B cells activation in various inflammatory disease. We hypothesized that the serum FLC might be a novel biomarker associated with exacerbation risk of COPD.
Methods:
We enrolled stable male patients with COPD and prospectively observed for two years. We investigated the association between the serum combined FLC (cFLC; summating of kappa and lambda values) and exacerbations of COPD. The serum FLC analysis was performed by ELISA using commercially available measurement kit. Exacerbation was defined worsen of symptom according to the modified Anthonisen's criteria.
Results: Fifty-one patients with stable COPD were successfully evaluated (71. AE .2 years old, GOLD A/B/C/D = 24/22/1/4). The patients with low cFLC (< the lower quartile) was younger and have lower immunoglobulins than those with high cFLC. The patients with low cFLC showed significantly higher risk for exacerbation of COPD (P = 0.024 by log-rank test). Multivariate Cox proportional hazard model including mMRC, % FEV1 and the number of prior exacerbation demonstrated that cFLC, serum IgA and %FEV1 were independently and significantly correlated with the risk for exacerbation of COPD.
Conclusion: This study suggested that decreased antibody production may be associated with the risk for exacerbations of COPD and cFLC can be a novel biomarker identifying the exacerbation-prone patients with COPD. 
